460 CHAPTER & Analytic Trigonometry

In Exercises 1-6, write the expression in terms of sines and cosines
only. Express your answer as a single fraction,

1. cscx + secx 2. tan x + cotx

3. cos xcscx + sin x sec x 4, sin fcot® — cos & tan o
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In Exercises 1-4, prove the algebraic identity by starting with the LHS
expression and supplying a sequence of equivalent expressions that
ends with the RHS expression.

.x3_x2+(x—1)(x+1):1mx

4 (x~ Dx+ 2} —(x+ 1}x—2) =2
In Exercises 5-10, tell whether or not f(x) = sin x is an identity.

2 2
sin“x + cos‘ x
5. flx) = ———r——"
csC X

tan x
sec .x

6./(x) =

7.f(x) = cosx-cotx
8. f(x) = cos (x — 7/2)
9. f(x) = (sin® x){1 + cot?x)

sin 2x

10. f{x) = 5

In Exercises 11-51, prove the identity.

11, (cos x)(tan x + sin x cot x) = sin x + cos2 x
12, (sin x){cot x + cos x tan x) = cos x + sinZ x
13. (1 ~tanx)? =sec?x — 2tan x

14. (cosx —sinx)2 =} — 2 sin x cos x

1. {1 ~ cos w)(1 + cos u) _

5 tan? u
cos? u

CoS Xx

16.tan x + sec x =

1 —sinx

1+cost i
e =} C8C
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Scosx _ 2sinfx— 1

In Exercises 7-12, determine whether or not the equatiop oS K T+ 2sinxcosx

identity. If not, find a single value of x for which the WO &
are not equal.

19.(1 —sin B){1l +esc B) =1 —sin18+csc,8ﬂsin;8csc_
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9. V1-cos?x =sinx 10. Vsec? x — 1 = g sint sin

cosB+cosAsinB  tanAd+tanB

12. Ina?=2lnx A
¥ cos B —sinAsm B 1l —tan Atan B

11. lnl = -l x
X

3 x = (sin? x — sin? x}{cos x)

Ltos? x = (cos? x — 2 cos* x + cos® x)(sin x)
= (1 — 2sin®x + sin® x)(cos x)

cos? x = (sin® x — sin® x){cos x)

cot x

————= ] + gecxCSC X
x 1 —tanx

_ : Cos X
tan x sin x — = Jgecx
x 1 —sinx ;
sin : 1 _cosx +tsinx

T 1 sin + = -
bosinto x 2cosfx—1 cogx—sinx

osx—4cos’x  1-"4cosx
sin® x 1 —cosx

(1—sin®x ,(/c/o/s x)

(1 + tap?x){sec” x)

{1 72 cos? x + cos* x)(sin x)

1 I
1-+cos x

=2 csclx

{cost—sin ) + (cos ¢t + sin )2 = 2
sinfo —cos’e=1—2cos?a
1+ tan? x

B
— = gec? x
sin® x + cos? x

1
—— + tan B == sec B csc B

wp . )'sec? x csc? x (b} sec x + tan x (c) 2 sec?x

1 iOZiﬁB - :0:2; A AN x sin x {e} sin x cos x

secx + 1 sin x 53. (1 + sec x)(1 — cos x)
tanxr  1-cosx o 1 1
tanx 1 —cosx esc? ¥ 85 T einx  1-sinx

secx + 1 cos x : oo 1

cotv—1 1—tany secx — tan x

cotv+1 1+tanv

cot® x — cos? x = cos? x cot? x
tan @ — sin® & = tan? @ sin? 0
cos*x — sintx = cos? x — sin x

tan® r -+ tan® t = sect 1 — sec? ¢

(x sin & + v cos a)? + (x cos @ — ysin @)? = x2 + y?

l—cos¢  sinf
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secx ~ 1 tan x
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You should answer these questions without using a caleulator.
60. Multiple Choice If f{x) = g(x) is an identity with domain of
validity D, which of the following must be true?
L. For any x in D, f(x) is defined.
I1. For any x in D, g(x) is defined.
IIL. For any x in D, f(x) = g(x}.
{A) Nope
(B) TandII only
(C) IandIil only
(D) I only
(E} LTI, and III
61. Multiple Choice Which of these is an efficient first step in

ine the ident; sinx 1+cosx,;
roving the identi = - )
P £ w 1—cosx sin x
os(w x
cosl = —
A sinx 2
()l—cosxf 1—cosx
sin x sin x
B) X T
1 —cosx  Sinx -+ costx—cosx
sin x sin x CSC X
(€) = .
1—cosx l—cosx cscx
sinx  sinx 1—cosx
(D) = e
1—cosxy 1 —cosx 1—cosx
(B} sing  sinx 1+ cosx
l—cosx 1-—cosx 1-+cosx

62. Multiple Choice Which of the following could be an

intermediate expression in a proof of the identity
cosé o

tan € +sec 8 = = einf
{A) sinf + cos 8
(B)tan @ + csc &

sing + 1

© cos &

cos 8
1-sind
(E) cos & — cot 8

(D)

] = . H e f(x) — k
63. Multiple Choice If f(x) = g(x) is an identity and ok

which of the following must be false? *
{(A) g(x) # 0

(B) flx) =0

© k=1

(D) f(x) — glx) = 0

(E) fx)g(x) > 0




